Black bears den throughout their range, but duration of denning and den types vary among geographic regions and habitat conditions. Typically, bears in southern habitats den for shorter periods than those in northern habitats where winters are longer and more severe (Smith 1985 Although denning ecology has been studied extensively elsewhere in North America, few reports have examined denning ecology of black bears in the lower Mississippi Alluvial Valley (Taylor 1971; Smith 1985 Smith , 1986 Weaver and Pelton 1994) . Various facets of denning ecology of black bears at White River National Wildlife Refuge (WRNWR), Arkansas, were reported by Smith (1985 Smith ( , 1986 
METHODS
We captured bears with modified Aldrich foot snares (Johnson and Pelton 1980a) during July 1993 and July-August 1994. Bears were fitted with mortality-sensitive radiocollars (Telonics, Inc., Mesa, Ariz.), and released at the capture sites. A first premolar was extracted and subsequently was analyzed to determine age (Willey 1974) .
We radiotracked bears from the ground to determine their denning status and to locate dens. When radiotracking showed no change in location for -2 consecutive days during the denning season (defined here as 1 Dec-30 Apr), the bear was presumed to have denned and the den was located immediately. We approached dens on foot or by boat when the study area was flooded. We obtained Universal Transverse Mercator coordinates with a hand-held Geographic Positioning System (Magellan 5000 Pro; Magellan Systems Corp. 1993) for each den located. General descriptors of dens (e.g., den type, tree species) were noted and den site was adequately flagged so that it could be located later. Disturbance was minimized to reduce the probability of den abandonment (LeCount 1983, Hellgren and Vaughan 1989, Smith 1985) .
Bears at the WRNWR changed dens occasionally within a denning season. Based on radiotracking, it was difficult to determine whether a bear had changed a den, especially when the 2 dens were close together. Thus, we visited dens at about 10-day intervals after initial location to determine whether a bear was present or had moved. If a bear had changed den since the immediately preceding visit, the new den was located and flagged as described above.
We defined den entry date as the midpoint between the last recorded movement and actual location of a bear in a den. Date of den emergence was assumed to be the midpoint between the last location of a bear in den and the first location away from the den. Detailed measurements of the den tree and microhabitat characteristics were obtained during summer after each denning season. Diameter of den trees was measured at breast height (dbh) or above the swell for buttressed trees to the nearest centimeter with a diameter tape.
Height of den trees was estimated with a rangefinder, and the aspect of the hollow opening was estimated with a hand-held compass. Width and length of hollow opening, and depth and internal diameter of tree hollows were measured to the nearest cm with a measuring tape. Height of hollow opening was the distance from the ground to the middle of cavity opening. When slits were associated with cavity openings, measurements were taken by excluding narrow portions of slits unlikely to be used as den entrance. We measured dbh of all trees and shrubs -10 cm dbh occurring in 0.01-ha circular plots centered around the den tree. We used these data to calculate stem density, basal area, and relative dominance of trees and shrubs -10 cm dbh, and to describe microhabitat characteristics of den sites. We also measured the same variables in plots without den trees. We selected the plots without den trees from a 121-ha area located in the core study site using a systematic random sampling protocol. If a potential den tree (judged from dbh and presence of hollow) was present in a plot, that plot was excluded from analyses.
We Table 1 ). Date of den entry (P < 0.001) and duration of denning (P = 0.002) varied among sex and age classes, but we found no difference in den emergence dates (P = 0.4). Pregnant females entered dens earlier (P = 0.029) and denned longer (117.8 ? 5.2 days) than males and non-pregnant females (Table  2) , but it varied among species (X2 = 22.197, P < 0.001).
RESULTS
Thirty-nine (92.9%, n = 42) den trees had an approximately horizontal branch (henceforth referred to as "loafing branch") within 2 m of the den opening. Examination of loafing branches revealed extensive use, and bears occasionally were observed sitting on these branches. Loafing branches appeared to be used while entering or exiting the hollow or as a sitting platform during temporary activity. We collected data on microhabitat of den sites on 20 0.01 ha-plots centered around den trees known to be used by radiotagged bears. These trees included sycamore and overcup oak dens only; cypress dens were either over water or in swamps where vegetation sampling was not feasible. Of 591 stems ?10 cm dbh tallied, 567 (95.9%) had dbh <84 cm (the min. dbh of den trees). We recorded 15 species of trees ?10 cm dbh, but only 4 (overcup oak, nuttall oak, sycamore, and green ash) had stems >84 cm dbh. Nineteen of 24 trees >84 cm dbh were actual den trees and 5 were not dens.
Sugarberry and bitter pecan ranked first and second, with respect to number of stems/ha. Overcup oak was the dominant species contributing 48.5% of total basal area; this species along with sugarberry and sycamore composed 77.7% of total basal area. Three least dominant species were water elm (Planera aquatica), red mulberry (Morus rubra), and swamp dogwood (Cornus amonum).
Basal area and density of trees -84 cm dbh differed among plots with (n = 20) and without (n = 58) dens, but total stem density and the density of stems <84 cm dbh did not (Table 3) . Basal area (P = 0.002) and the density of trees -84 cm dbh (P < 0.001) also were selected by the stepwise discriminant analysis. Nonparametric discriminant function analysis accurately classified 100% (n = 20) of plots with and 96.6% (n = 58) of plots without den trees for an overall error rate of 1.7%.
DISCUSSION
Our observations support previous findings that bears in southeastern habitats den for a shorter period than those in northern habitats where winter is longer and more severe (Smith 1985 
